Pocket-pads or steps are often used in journal or thrust bearings, as a source for hydrodynamic pressure and dynamic stability. A literature review shows that, to date, only isoviscous and adiabatic studies of such geometries, involving film thickness discontinuities, were performed. This paper presents a full thermohydrodynamic (THD) numerical model, applied to the case of a slider pocket bearing.
INTRODUCTION
Numerical THD models able to predict both the dynamic behavior and thermal characteristics of fluid film bearings are widely available nowadays. While some CFD-type models exist, most of the studies use the Reynolds generalized equation to describe the hydrodynamic effects, which greatly simplifies the task. These models have only been applied to bearing geometries having continuous film thickness. The finite differences method is preferred by most of the authors, although convergence problems are encountered when reverse flows develop. Such a numerical model, applied for a plain journal bearing, is presented by Boncompain et al. [1] .
The suitability of a Reynolds-based method in analyzing discontinuous film thickness domains (where vertical velocities can be important, thus a vertical pressure gradient exists) has been only recently discussed. Dobrica and Fillon [2] presented a comparative study between a Reynolds-based numerical model and the Navier-Stokes model, from a THD perspective. The models were solved for the bi-dimensional geometry of a Rayleigh step. It was shown that, as long as the film thickness remains small (below 120µm), the two methods give close results, with less than 3% difference in THD performance. Consequently, despite some unavoidable errors in flow prediction near steps, a Reynolds-based numerical model should provide sufficient accuracy in discontinuous thin film analysis, with computing time being shorter. The present study extends the bi-dimensional Reynolds-based numerical solution presented in [2] to a tri-dimensional THD analysis of a slider pocket bearing.
THEORETICAL MODEL
The theoretical model used in this work, extended from the bi-dimensional model described in [2] , has been validated with experiments in many previously published THD studies, for various continuous film geometries. This time, it is applied to a pocket slider bearing, as presented in Fig. 1 . The 2D pressure field developed in the bearing is determined using Reynolds generalized equation, which further allows the computation of the horizontal components of velocities [1] . Concentrated inertia effects are considered on the film discontinuity lines, writing a generalized Bernoulli equation. The continuity equation gives the vertical velocity in the fluid. The 3D thermal effects in the fluid are described by the complete energy equation, while the Laplace equation is applied in the solid pad. 
Fig. 1 -Slider pocket bearing geometry
Classical boundary conditions were applied, as presented in [2] . Reynolds, energy and Laplace equations were made discrete using the finite volume method, and the first order upwind schema was used for the energy equation. The solution was obtained iteratively, using a relaxed Gauss-Seidel point solver, on a 120x90x120 volumes variable Cartesian grid.
RESULTS AND DISCUSSION
A parametric study was firstly conducted, in order to determine an optimal pocket size, which would maximize the load capacity (W) of the bearing. The film height (h I =20µm) and the pocket depth (h P =20µm) as well as the runner's velocity (U=30m/s) were kept constant. The pocket size was varied as presented in Fig. 2 . Pad's dimensions were B=0.08m, L=0.08m and the pad's thickness E=0.02m. An ISO VG 32 lubricant was used, its properties as well as the functioning temperatures and conduction/convection coefficients being given in [2] . Due to the large number of cases (170 different configurations) a coarser grid was used in this parametric study. 
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Fig. 2 -W dependence on pocket's size [kN]
A negative load capacity is obtained if the pocket is extremely small (Fig. 2 -bottom-left corner) , which implies the development of negative pressures. Since the algorithm does not include cavity treatment, unrealistic negative pressures are allowed to develop. Film rupture is a normal phenomenon when the pocket is narrow (case of parallel sliding surfaces) and the small hydrodynamic pressure developed cannot sustain the film strength. It is explained by the viscosity drop due to thermal effects (viscosity wedge) and it disappears completely for large pockets (B P >0.6B). In fact, developing narrow pocket bearings has little interest, since a larger pocket provides higher load capacity at almost no expense in maximal temperature. The maximum load capacity was obtained for a pocket having 66% of the pad's length (L P =0.053m) and almost 80% of its width (B P =0.064m), and these dimensions were retained for a more in-depth analysis. Maximal temperature developed is mainly runner velocity dependent. Varying the size of the pocket only produces a 4°C shift in temperature, the maximum being attained for the lengthiest pocket, at a width B P =0.7B. Figure 3 presents the pressure distribution in the bearing, for the previously determined optimal geometry. Due to the larger pocket, no negative pressures are encountered. A maximal pressure of 16.5 MPa is reached and a load capacity of 38 kN is produced. This load capacity, somewhat smaller than predicted in the parametric study, is explained by the improved accuracy of the increased mesh size. The pressure drop on the discontinuity line (due to inertia effects) represents only 1% of the maximal pressure reached in the bearing and is not visible in this case. Only in thicker films (~150µm) does this effect become noticeable. 
CONCLUSION
A complete THD numerical model able to simulate discontinuous geometry bearings has been developed. It was applied to the well known geometry of a pocket slider, which, to the authors' knowledge, represents an original study. The conducted parametric analysis permits to define the optimal size of the pocket, taking into account the thermal effects.
